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1.0 OVERVIEW 

The Living with the Bay (LWTB) Resiliency Strategy represents a cohesive set of projects within the Program Area 

that address the objectives established in development of the Vision Statement. These objectives are connected to 

the U.S. Department of Housing and Urban Development (HUD) Community Development Block Grant (CDBG) 

National Objectives, the Rebuild by Design Objectives as part of the international design competition, and the 

original objectives highlighted as part of the award-winning Living with the Bay design submittal (Figure f-1). 

These objectives help to refine how project components are scoped but also how to prioritize individual projects to 

develop a comprehensive resiliency strategy consistent with the program goals. Each project included within the 

LWTB strategy meets at least one of the five objectives. The prioritization framework is created as a way to translate 

individual project elements into an implementation plan that accomplishes all five objectives across the entire 

program area. 

Figure f-1. Connection of Objectives in the LWTB Program 
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Prioritization of the projects is needed because the LWTB program was intentionally underfunded as part of the 

Rebuild by Design award. LWTB is intended to be a watershed resiliency strategy, indicating the need for flood 

mitigation interventions within the coastal areas subjected to tidal and storm surge flooding but also in the upland 

areas to minimize the impact of stormwater runoff on the Mill River corridor further downstream. Projects have been 

scoped to improve flood conditions caused by the different flow pathways, resulting in a total of nearly $1 billion 

worth of capital investment. This is not feasible with the $125 million available under the LWTB program nor with 

any additional funds that might be leveraged. Rather, projects are identified that are prototypical and catalytic with 

the intention of using LWTB to build momentum to expand these types of projects in the future. The prioritization 

framework elevates the projects that best meet the objectives and that can be used to increase resiliency through 

further implementation in the future. 
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2.0 PRIORITIZATION CATEGORIES 

The prioritization framework is aligned with the five LWTB Resiliency Strategy objectives but these are not easily 

quantifiable, making them difficult to use for prioritization. Instead, five categories were identified that encompass 

individual metrics that are consistent with the objectives. These five categories, shown in Figure f-2, include: costs; 

benefits; risk and vulnerability; synergies; and social resiliency.  

Although the prioritization framework contains elements that are similar to a typical environmental assessment, the 

framework is not intended to mimic the environmental assessment process. While an environmental assessment 

process is intended to evaluate whether a project results in a negative impact, the prioritization framework is 

intended to identify a collection of transformative projects that increase the resiliency of the Mill River corridor. 

Where possible, similarities to other Rebuild by Design project metrics have been included to promote consistency. 
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Figure f-2. LWTB Prioritization Framework Categories 
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Numerical scores are developed for each category (a discussion on category weighting is included below) rather 

than tangible values such as dollars. Each of the categories is formed so that a higher score indicates a positive, 

preferred element of the project. No negative scores are included in the prioritization framework. 

The subsequent sub-sections provide further details for each of the LWTB Prioritization Categories – Costs, 

Benefits, Risk and Vulnerability, Synergies, and Social Resiliency.  

2.1 COSTS 

Project costs are a major component of the prioritization framework. Rather than treat costs as a negative, to be 

compared directly to project benefits, lower project costs are prioritized as they would allow more projects to be 

implemented as part of the LWTB program. 

As identified in Table f-1, anticipated capital costs considered for each project include land acquisition, construction, 

design, and construction management costs. Since this is a planning level analysis, contingency can be explicitly 

included or built into the anticipated costs. Incorporated into the cost category is the ability to also consider annual 

operation and maintenance costs. Funding under the LWTB program cannot be used to fund maintenance activities, 

so this component was largely excluded from the project prioritization, but it can still be a valuable decision-making 

component. To account for initial capital and annual maintenance, costs were considered in terms of net present 

value using the anticipated project life. 

Table f-1. Anticipated Costs Considered in the LWTB Prioritization Framework 

Anticipated Costs Cost 

Lands and Damages  $                                 -    

Construction / Implementation  $                                 - 

Planning, Engineering & Design  $                                 -    

Construction Management  $                                 -    

Project First Cost:  $                                 -  

Contingency  $                                 -    

Total Project Cost:  $                                  - 

Annual O&M Costs  $                                  -    

Discount Rate % 

Project Life # years 

Net Present Value  $                                 -  

 

  



   Living with the Bay 

Resiliency Strategy 

Task f. Priorization of Projects and Actions Report (Key Objective 6)

 5  

2.2 BENEFITS 

As part of the Rebuild by Design program, HUD has prioritized flood reduction with a secondary focus on water 

quality and ecosystem restoration. The Benefits category incorporates project impacts to these three areas of 

interest. By focusing the Benefits category on these three components, projects can be evaluated based on 

quantifiable aspects that are less reliant on subjective elements. Separating these three components in one 

category also results in the ability to assess the collection of projects by the flood reduction, water quality, and 

habitat improvements they make to the program area, allowing stakeholders to evaluate the projects that maximize 

local benefits. 

2.2.1 Flood Reduction 

Typical flood reduction benefits are based on estimated annual damages (EAD) avoided, which is typically the EAD 

before project implementation minus EAD after implementation. Calculation of even a simplistic EAD value requires 

estimation of three flood event damages for both pre- and post-project implementation, at a minimum. Given the 

scope and needs of this framework (supporting planning level analysis of numerous projects), developing EAD 

estimates was determined excessive. Instead the LWTB framework includes a proxy for EAD, by estimating 

potential damages for a “baseline” flood event over a project’s proposed life cycle.  

The baseline event is assumed to be the most frequent event magnitude for which flooding is anticipated to occur 

at a project location. A potential flood plain was developed for each project, and an average depth and event 

magnitude assigned for the baseline flood. From the assumed flood plain and depth, estimated damages can be 

calculated. The damages are estimated using Hazus Census Block structure inventory data. Census Blocks for the 

entire watershed were exported from the Hazus software, and the data was reformatted into a shapefile that 

includes the structure inventory data for each Census Block (Figure f-3). 

Figure f-3. Hazus Census Blocks 
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Tetra Tech then developed a GIS companion tool to use the delineated flood plain for a project and extract the total 

depreciated value of structures in the flood plain. The GIS tool then uses the assumed depth and Hazus depth-

damage curves to estimate structure and content damages for all structures in a given project’s flood plain. The 

GIS tool is designed to output the total damage values (structure and contents) for inclusion in the framework 

spreadsheet. 

To assess the frequency of occurrence, the event magnitude and assumed project lifespan were used to estimate 

potential damages over the lifespan, given no project implementation. By including this step, smaller-scale projects, 

with frequent flooding, could be better compared to larger-scale projects, with infrequent occurrence. A sample for 

how this calculation works, in regards to small and large projects, is shown in Table f-2. 

 

Table f-2. Sample Estimated Damages over Project Life Calculation 

Project Protected 

Area (sf) 

Level of 

Protection 

Avg. Flood 

Depth 

Project 

Life 

Estimated 

Event 

Damages 

($1,000s) 

Assumed 

Project Life 

Estimated 

Damages over 

Project Life 

($1,000s) 

Project A 3,503,693 10-yr 2.00-ft 10-yrs 24,761 25-yrs 61,904 

Project B 60,794,777 100-yr 4.50-ft 100-yrs 300,783 50-yrs 150,391,451 

Note: The estimated event damages are anticipated to occur 2.5 times over the project life for Project A, and Project B is 

anticipated to incur flooding 0.5 times over the 50 year project life. 

 

The final values in Table f-2 are the proxy for EAD avoided for this framework. The estimated damages over project 

life basically illustrates what could potentially happen over a proposed project’s life cycle (if no action is taken) 

based on the most likely flood event to produce damages at a given project location. 
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2.2.2 Water Quality 

As part of the Description/Assessment of Waterbod(ies) & Watershed Resources, Tetra Tech established baseline 

runoff pollutant load estimates on a subwatershed basis through a landuse analysis. This analysis resulted in unit-

area values for runoff, total suspended solids (TSS), total phosphorus (TP), and total nitrogen (TN) across the forty 

subwatersheds within the program area boundary. Figure f-4 shows the results of this analysis for TN, indicating 

high nitrogen loading based on land use in the Village of Hempstead in the northern portion of the program area as 

well as the Villages of Rockville Centre and East Rockaway in the middle portion of the program area. 

 

Using this baseline analysis, water quality benefits are calculated for each project by evaluating reductions in total 

suspended solids (TSS) and total nitrogen (TN) as a result of the proposed project elements. Pollutant load 

reduction efficiencies for stormwater management techniques are established from multiple sources, including the 

International Stormwater BMP Database and expert panel recommendations as part of EPA’s Chesapeake Bay 

Program (Table f-3). 

Figure f-4. Baseline Loading 

Analysis For Total Nitrogen 
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Table f-3. TSS and TN Removal Rates for Stormwater Management Techniques in the LWTB Program Area 

STORMWATER 
MANAGEMENT 

TECHNIQUE 

TSS 
REMOVAL 

(%) 

TN 
REMOVAL 

(%) 

WET POND REPAIR 70 30 

INFILTRATION 80 50 

GREEN STREET 90 30 

BANK STABILIZATION 30 30 

CONSTRUCTED 
WETLAND 

90 30 

BIORETENTION 90 30 

UNDERGROUND 
STORAGE 

80 50 

POROUS PAVEMENT 80 50 

TREATMENT BMP 50 0 

BIOSWALE 70 30 

 

Using these removal rates and the baseline loading analysis, pollutant removal is calculated for each stormwater 

management technique. This calculation is based on evaluating the drainage area to the treatment facility, 

assessing the annual pollutant load, then determining the annual load reduced in tons/yr for TSS and lbs/yr for TN. 

The marsh restoration projects are scored separately, since there is no drainage area associated with these 

projects. For the marsh restoration projects, TSS reductions are calculated based on the prevention of eroded 

sediment, using typical erosion rates. TN reductions are calculated using published reduction rates associated with 

hyporheic exchange. 

Since this is a planning level analysis, projects receive a score of 0-10 based on the total amount of pollutants 

reduced according to the ranges specified in Table f-2 (which includes the number of projects corresponding to 

each score). The individual scores for TSS and TN are averaged and rounded to determine a water quality benefit 

score (Table f-4). 
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Table f- 4 Sample Water Quality Benefits Score Per Number of Projects 

WATER 
QUALITY 
BENEFITS 

SCORE 

TSS 
(TONS/YR) 

# OF PROJECTS 
TN 

(LBS/YR) 
# OF PROJECTS 

0 0 14 0 15 

1 3 13 30 9 

2 6 0 60 1 

3 9 0 90 0 

4 12 1 120 1 

5 15 0 150 0 

6 18 2 180 3 

7 21 1 210 1 

8 24 1 240 1 

9 27 1 270 0 

10 30 2 300 4 

 

2.2.3 Habitat/Ecosystem 

Habitat or ecosystem benefits are challenging to quantify as part of the LWTB program. A baseline habitat 

assessment is not available throughout the entire program area and conducting this assessment is not included in 

the scope of the Resiliency Strategy. Similarly, it would be difficult to fully assess the impacts of the projects in terms 

of habitat or ecosystem quality. 

Instead, ecosystem benefits are considered in terms of the amount of area where projects propose new or improved 

habitat. This simplifies the assessment of habitat impacts so that it can be applied to the wide variety of projects 

proposed in the LWTB program. 
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Under this metric, improved habitat areas are treated the same as new habitat areas. While it might be 

straightforward to quantify the benefits of new habitat (i.e. where stormwater bumpouts replace existing pavement 

with bioretention areas), quantifying improved habitat without an assessment of the current habitat conditions 

requires an assumption that projects will proceed in areas where degraded conditions already exist (Figure f-5). 

 

2.3 RISK AND VULNERABILITY 

Similar to flood reduction benefits, which quantify the economic impact of flooding avoided, the Risk and 

Vulnerability category quantifies the impacts of flooding during the event. Specifically, this category incorporates 

the health and safety of the local population exposed to flooding, additional disruptions caused by flooding, and the 

dependencies of projects on other projects or changes in environmental conditions. 

2.3.1 Health and Safety 

Three metrics were included in the framework to assess health and safety of the proposed projects. These metrics 

include populations impacted by flooding that are over 65 years old, population of low income residents, and minority 

populations. These three population categories were estimated using 2010 Census Block data that was exported 

from Hazus software. As was the case for the flood reduction metric (see Section 2.2.1), a GIS tool was developed 

by Tetra Tech that overlaid the estimated flood plain area over the preformatted Census Block shapefile (see Figure 

3) which contained the total population metrics for each Census Block. The tool then extracted the three population 

metrics from the Census Blocks impacted by the flood plain and multiplied by the percent of the Census Block that 

is inundated. For informational purposes, Table 5 provides the overall populations for these three metrics across 

the entire program area along with average and median values per census block. 

Figure f-5. Example of New Habitat Areas Identified in the LWTB Program 
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Table f- 5 Summary Statistics for Health and Safety Metrics 

Population Metric Total Population in 

Program Area 

Average Population per 

Census Block 

Median Population per 

Census Block 

Over 65 18,121 9.7 6.0 

Low Income 8,844 4.7 2.0 

Minority Population 59,604 31.9 7.0 

Note: Total of 1,867 Census Blocks are located at least partially within the program area (See Figure f-2). 

2.3.2 Reduced Flooding Risk 

The reduced flooding risk looks at the other impacts flooding causes beyond the structure and content damages 

that have been previously discussed. These other metrics include population displaced or seeking shelter, and 

debris generated from flooding. Again, Hazus Census Block data contains this information; calculations within the 

same GIS tool previously mentioned were used for estimating the number of people displaced and the amount of 

debris generated. These are project specific metrics that are exported based on the location of the flood plain and 

the assumed depth of the flooding.  

The population displaced or seeking shelter metric is calculated from the proportional area of each Census Block 

that is assumed to be inundated. Hazus assumes a certain percentage of the total Census Block population would 

be displaced or require shelter if the entire Census Block was flooded. Therefore, that single value was prorated 

based on the percentage of a Census Block assumed to be inundated. For informational purposes, summary 

statistics for this metric is provided in Table f-6. 

Table f- 6 Summary Statistics for Population Displaced or Seeking Shelter Metric  

Metric Maximum Census 

Block 

Minimum Census 

Block 

Average Median 

Pop. Displaced or 

Seeking Shelter 

1,655 0 67.5 47.0 
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The debris generated metric is related to the depth of flooding and the structures within the flood plain. Hazus 

methodology also notes that only floods with greater than or equal to 1-ft depth will produce debris. Therefore, within 

the companion GIS tool, the depth of flooding is used in coordination with a project’s Census Block structure 

inventory, to estimate the debris generated. For informational purposes, the average and median debris generated 

per census block and depth of flooding is shown in Figure f-6. 

2.3.3 Future Adaptability 

Unlike other metrics in this category, Future Adaptability relies on a subjective assessment of the dependency of 

the project on future changes. Health and Safety and Reduced Flooding Risk both evaluate flooding impacts on 

existing conditions. The intention of Future Adaptability is to evaluate effectiveness over the entire life of the project. 

To develop an Adaptability score, each project is evaluated based on vulnerability to future environmental changes 

(i.e. higher intensity storm events or prolonged periods of drought) as well as reliability on other projects for viability 

(i.e. raised bulkheads and backflow prevention devices). Both components are ranked on a scale of 0 to 10, with a 

score of 10 corresponding to projects that are not vulnerable to environmental changes or reliant on other projects. 

Since all scoring is positive, projects do not lose points if it is determined they are vulnerable to potential changes. 

Instead, this metric allows best professional judgment to be used to encourage projects that are resilient and 

sustainable over the life of the project. 

2.4 SYNERGIES 

Unlike the previous three categories, which are largely dependent on the technical aspects of each project, the 

Synergies and Social Resiliency categories represent the logistical impacts of project implementation. Specifically, 

the Synergies category evaluates the effect of projects on the operations and responsibilities of local municipalities. 

The LWTB program area encompasses Nassau County, the Town of Hempstead, and numerous villages – each 

with their own needs, priorities, and resources. Working closely with municipal staff through the Technical Advisory 

Committee (TAC), certain aspects of project implementation were considered to be critical. This included the 

integration of projects into existing efforts, any dependencies on additional coordination or resources, and possible 

Figure f-6. Average Debris Generated per Census Block by Depth 
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improvements to critical infrastructure. One additional metric – the ability to leverage other funding sources – was 

added to this category, consistent with the requirements of the Rebuild by Design program. 

2.4.1 Program Synergies 

Additional points were awarded to projects that resulted in a reduction of existing public resources (i.e. reduced 

maintenance) and the ability to integrate with existing plans or programs. Since the Resiliency Strategy is a planning 

level document, each project was assessed in terms of reduction to existing public resources as “None,” “Low,” 

Medium,” or “High.” Projects that could integrate with existing plans or programs also received additional points, 

while those that were completely independent did not receive additional points. 

2.4.2 Municipal Dependencies 

Projects that do not require additional resources or interjurisdictional coordination were considered easier to 

implement and more likely to be sustainable over the project lifespan. Additional points were awarded to projects 

that only required coordination with a single municipality, while other points were awarded to projects that required 

additional operations and maintenance costs on a sliding scale based on an assessment of “None,” “Low,” Medium,” 

or “High.” 

Municipal resources, such as operations and maintenance costs, are present in both the Program Synergies and 

Municipal Dependencies metrics, although evaluated as inverses of each other. Points are only awarded under 

Program Synergies if public resources are reduced but projects can still receive points under Municipal 

Dependencies if they have a small impact on public resources. Few projects are maintenance free and many of the 

proposed projects are considered innovative and transformative in the LWTB program area. By accounting for 

public resources in multiple metrics, these projects aren’t automatically lowered in the ultimate prioritization if they 

result in increased public resources. 

2.4.3 Critical Infrastructure 

A consistent focus of the TAC was the identification of projects that could provide a benefit to critical infrastructure 

in the community, such as police or fire stations, schools, or hospitals. A geospatial analysis was performed to 

identify critical infrastructure located within 0.1 miles of a project site (Figure f-7). Points were awarded to projects 

based on the number of critical facilities within this radius. 
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Figure f-7. Critical Facilities in Project Area 
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2.4.4 Leveraged Funds 

As mentioned previously, the Rebuild by Design program encourages funding recipients to pursue and leverage 

additional funding sources to expand the potential of the award. This could involve an intersection with other agency 

grants or programs, the matching of local capital funds, or a variety of other funding sources. Efforts are currently 

underway to identify additional funds to expand the LWTB program. Absent of that information, the prioritization 

framework evaluated projects on the likelihood of access to additional funding sources (distributed between, “No,” 

“Possible,” or “Yes”). 

2.5 SOCIAL RESILIENCY 

The final prioritization category, Social Resiliency, is difficult to quantify but critical to the essence of the LWTB 

program. Although funding for the LWTB program was made available because of Hurricane Sandy and the primary 

focus of the program is to protect the community from a multitude of flooding conditions, the vast majority of the 

time the community will interact with these projects during dry weather conditions. 

Through conversations with the Community Advisory Committee (CAC), Social Resiliency considerations were 

identified as a primary objective of the program. The original LWTB submission included many project elements 

that were designed to provide additional protection and lower flooding risk but were tied together by common 

elements such as equality, connectivity, accessibility, cultural heritage, and education. 

2.5.1 Improved Quality of Life 

Quantifying improvements in quality of life can be difficult at a planning level stage. To simplify this effort as part of 

the prioritization framework, metrics were established that primary identified if quality of life components were 

included, rather than quantify the extent of improvements provided. The only components that were further 

quantified under this metric involved equity aspects associated with the amount of added or improved green space 

and tree cover. In both cases, points were distributed by the amount of added/improved area provided. Points for 

additional components - waterfront access, recreational opportunities, recreational enhancements, and character 

of historical properties – were awarded only if they were included as part of the proposed project. 

2.5.2 Cultural Heritage Preservation 

The Mill River corridor has long been developed but there is still a rich history throughout the program area. In 

addition to the programs emphasis on environmental restoration and connectivity, members of the CAC voiced a 

desire to reconnect the community to the historical resources in the area. 

Additional points were awarded to projects that protected and enhanced historic properties. Similar to the analysis 

of critical infrastructure in the Synergies category, historic properties were identified within the Mill River corridor 

and a geospatial analysis was performed to identify these projects that were located within 0.1 miles from proposed 

projects (Figure f-8). Projects near these historic properties were awarded additional points. 
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Figure f-8. Historical Properties in Project Area 
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2.5.3 Educational Opportunities 

Educational opportunities were also heavily emphasized by the CAC. As part of the LWTB program, a separate 

Notice of Funding Availability provides funds to expand educational efforts by local nonprofits. In addition to this 

effort, proposed projects were evaluated for the ability to create new educational opportunities throughout the 

program area. Projects that created new educational opportunities were awarded additional points. 
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3.0 PROJECTS FROM PROBLEM AREAS 

The prioritization categories identify the methodology for assigning points to projects based on the metrics 

discussed above. The metrics included in the prioritization framework are evaluated based on a variety of different 

units such as dollars, acres, population, and rank. Because of this, individual metric results cannot be directly 

compared and need to be converted to a point system. Values need to be assigned to these categories to develop 

a score for each project in order to prioritize projects. 

Since the point system is not tied to any tangible values, the total available points can be arbitrarily set. For ease of 

assessment, the total points available was set at 100. These 100 points are distributed across the five categories 

based on a combination of factors that include guidance provided by HUD, objectivity of individual metrics, and 

feedback from both the TAC and CAC. The Benefits category, which incorporates flood reduction, water quality, 

and habitat improvements, was determined to be the most important category so it received the most total available 

points. Flood reduction was noted as the primary focus area by both HUD and the public, so it receives the most 

weight of the three metrics within the Benefits category. The distribution of weights by category and metric is 

included in Table f-7. Although the Benefits category was assigned the most points, no single category can 

outweigh all the others. 

 

 

 

Table f- 7 Prioritization Category and Metric Weights 
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4.0 PRIORITIZATION SCORES 

The final prioritization scores are shown in Table f-8 

 

 

 

 

 

 

 

 

 

 

 

Table f-8 Prioritization Scores 
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